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ABSTRACT 
C a l i f o r n i a  landings of b l u e f i n  tuna ,  Thunnus thynnus, 
were sampled f o r  age and s i z e  composition from 1963 through 
1969. Sca les  were used t o  determine t h e  age. 
Landings p r imar i ly  cons i s t ed  of 1- and 2-year o ld  
f i s h .  The maximum age found was 6 yea r s  o ld .  Strong year- 
c l a s s e s  of 1960 and 1961 combined t o  produce high ca tches  
i n  1962 and 1963. Two year  o ld  f i s h  appear t o  a r r i v e  i n  
our  f i s h e r y  e a r l i e r  than 1-year o lds .  
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INTRODUCTION 
Inc reas ing  e x p l o i t a t i o n  of b l u e f i n  tuna ,  Thumus thynnus, i n  t h e  
North P a c i f i c  has  focused t h e  a t t e n t i o n  of f i s h e r i e s  agencies  i n  Japan 
and t h e  United S t a t e s  on t h e  s t a t u s  of t h e s e  important  s p o r t  and 
commercial f i s h .  Information is  needed from a l l  segments of t h e  f i s h e r y  
i n  o rde r  t o  a s s e s s  t h e  s t a t u s  and formulate  management measures. Know- 
ledge  concerning t h e  age s t r u c t u r e  of t h e  s tock  is of prime importance. 
This  r e p o r t  p re sen t s  d a t a  c o l l e c t e d  by t h e  C a l i f o r n i a  Department of F ish  
and Game on t h e  s i z e  and age composition of b l u e f i n  tuna  landings  i n  
C a l i f o r n i a  from 1963 through 1969. 
The Fishery  
I n  t h e  western P a c i f i c ,  b l u e f i n  a r e  f i s h e d  from t h e  Eas t  China Sea 
and Bonin I s l a n d s  a r e a  n o r t h  i n t o  Japanese waters  and eastward t o  t h e  
Hawaiian I s l ands .  I n  t h e  e a s t e r n  P a c i f i c ,  a f i s h e r y  is conducted i n  
t h e  c o a s t a l  waters  between Cape San Lucas, Baja C a l i f o r n i a  and Poin t  
Conception, Ca l i fo rn i a .  There is some evidence t o  i n d i c a t e  t h a t  both 
f i s h e r i e s  e x p l o i t  t h e  same popula t ion ,  and t h a t  a po r t ion  of i t  under- 
t akes  t r ans -Pac i f i c  migra t ions  (Clemens and F l i t t n e r  1969).  
Bluef in  tuna apparent ly  a r r i v e  o f f  southern  Baja C a l i f o r n i a  i n  
l a t e  May o r  June, t r a v e l  northward dur ing  t h e  summer months, and then 
depa r t  i n  l a t e  October o r  November. The f i s h e r y  fol lows t h e  migrants  
up t h e  coas t  as t h e  season progresses .  F ish ing  usua l ly  begins  i n  t h e  
a r e a  o f f  Cape San Lazaro and ends o f f  southern  C a l i f o r n i a .  A few f i s h  
have been found and caught nea r  Guadalupe I s l and  dur ing  t h e  win te r  by 
San Pedro based purse s e i n e r s  and long range s p o r t f i s h i n g  boa ts .  These 
f i s h  a r e  l a r g e r  and o l d e r  than those  found elsewhere i n  t h e  e a s t e r n  
P a c i f i c  and appear t o  have taken up res idence .  Apparently t h e s e  resi- 
dents  are rep len ished  p e r i o d i c a l l y  by migrants .  
A s i m i l a r  group r e s ided  nea r  San Clemente and Santa C a t a l i n a  
I s l a n d s  a t  t h e  end of t h e  n ine t een th  century.  Ea r ly  ang le r s ,  such as 
Charles  F. Holder found t h e  a r e a  around Santa Ca ta l ina  I s l and  a n  
"angler ' s  paradise",  record ing  ca t ches  of b l u e f i n  o r  " leaping tuna" up 
t o  114 kg (251 l b s )  (Tuna Club of Avalon 1948).  Holder e x t o l l e d  t h e  
f i s h i n g  a t  Ca ta l ina  remarking i n  1910, "I have never  seen a l eap ing  tuna 
under seventy o r  e i g h t y  pounds" (Holder 1910). E n t r i e s  of l a r g e  f i s h  
gradual ly  disappeared from Tuna Club records  however, and the  last  one 
weighing over  150 l b s  was recorded i n  1907. Bluef in  heav ie r  than  80 l b s  
a r e  now r a r e l y  caught by ang le r s .  
The commercial f i s h e r y  e s s e n t i a l l y  began i n  August 1917, when 69 Mg 
(76 tons)  were n e t t e d  o f f  Poin t  Dume, Ca l i fo rn i a .  Commercial numbers of 
b l u e f i n  were d i f f i c u l t  t o  ca t ch  wi th  l i v e  b a i t  o r  t r o l l i n g  gear  s o  
commercial fishermen have used round-haul n e t s  s i n c e  t h e  beginning of t h e  
f i s h e r y  . 
Today purse s e i n i n g  is  conducted by a " loca l"  f l e e t  and a "high seas"  
f l e e t .  The l o c a l  f l e e t  c o n s i s t s  of smal l  s e i n e r s  of 27 t o  1 8 1  Mg (30 t o  
200 tons)  capac i ty  which f i s h  p r imar i ly  f o r  anchovies,  EngrauZis mordax; 
P a c i f i c  mackerel, Scomber japonicus ; j a ck  mackerel,  Trachurms symmetricus; 
P a c i f i c  bon i to ,  Sarda chi l iensis  and b l u e f i n  tuna.  These v e s s e l s  have 
been t h e  backbone of t h e  b l u e f i n  f i s h e r y .  
The h igh  seas f l e e t ,  comprised of s e i n e r s  ranging from 180 t o  1,800 
Mg (200 t o  2,000 tons)  capac i ty  h a r v e s t s  p r imar i ly  ye l lowf in  and sk ip j ack  
tuna,  Thmnus aZbacares and Euthynnus pelamis, o f f  Cen t r a l  and South 
America and i n  t he  c e n t r a l  P a c i f i c .  These fishermen scout  f o r  b l u e f i n  
whi le  outbound from C a l i f o r n i a  and sometimes "top o f f "  t h e i r  l oads  whi le  
enroute  home. The h igh  s e a s  f l e e t  has  accounted f o r  an i n c r e a s i n g  
p o r t i o n  of b l u e f i n  landed i n  C a l i f o r n i a  dur ing  t h e  last decade, wi th  t h e  
t o t a l  exceeding 40% i n  1968 and 1969. 
MATERIALS AND METHODS 
Co l l ec t ion  of Samples 
Sampling t h e  b l u e f i n  tuna ca tch  f o r  l eng th  and weight d a t a  was 
conducted by t h e  Department from 1951 through 1960. I n  1961 and 1962, 
methods were t e s t e d  f o r  determining t h e  age of b l u e f i n  by examining t h e i r  
s c a l e s  ( B e l l  1963). Routine c o l l e c t i o n  of b l u e f i n  s c a l e s  and l eng ths  
and weights  began i n  1963 and was cont inued through 1975. Primary 
o b j e c t i v e s  were t o  e s t ima te  t h e  year -c lass  con t r ibu t ion  t o  t h e  ca tch  as 
w e l l  a s  t h e  number of f i s h  landed. 
Bluef in  tuna are de l ive red  t o  canner ies  a t  Terminal I s l a n d  and San 
Diego f o r  processing;  we sampled only a t  Terminal I s land .  Two sampling 
methods were u t i l i z e d ;  double sampling (two phase sampling) dur ing  1963 
through 1965 and s t r a t i f i e d  sys temat ic  sampling dur ing  1966-1969. 
I n  double sampling, v e s s e l s  landing  b l u e f i n  were sampled randomly 
each month. The f o r k  l eng th  (FL) of 50 f i s h  was measured on each occasion,  
and s c a l e s  f o r  age determinat ion were taken nea r  t h e  d o r s a l  f i n l e t s  of 
every f i f t h  f i s h .  I n  a d d i t i o n ,  a s e l e c t  sample of smal l  t o  l a r g e  b l u e f i n  
w a s  measured each year  u n t i l  1966, t o  determine t h e  length-weight r e l a -  
t ionship.  
Beginning i n  1966, 20 f i s h  were sampled r o u t i n e l y  f o r  l eng th ,  weight 
and age f o r  every 200 tons  landed from each 1-degree square  a r e a  of 
l a t i t u d e  and longi tude  per  month. Bluef in  were caught from an  average of 
25 1-degree square which r ep resen t  an a r e a  of about 280,000 km2 (81,600 
mi les ) .  From 1963 through 1969 more than  1,000 f i s h  were sampled each 
season. 
Age Determination 
We used t h e  s c a l e  method of age determinat ion (Be l l  1963). Two 
s t u d i e s  v a l i d a t i n g  t h i s  method f o r  b l u e f i n  taken i n  t h e  P a c i f i c  Ocean 
have been completed; one by Japanese i n v e s t i g a t o r s  i n  t h e  western 
P a c i f i c  (Yukinawa and Yabuta 1967) and the  o t h e r  by United S t a t e s  workers 
on b l u e f i n  taken i n  t h e  e a s t e r n  P a c i f i c  (Koski 1967). Both s t u d i e s  used 
s c a l e  reading,  back c a l c u l a t i o n  of f o r k  l eng th  a t  age,  a n a l y s i s  of l eng th  
frequency modes, and l eng th  d a t a  from tagging experiments t o  conclude 
t h a t  ( i )  b l u e f i n  tuna s c a l e s  show a n n u l i  formed about Apr i l ,  ( i i )  growth 
is  most r a p i d  (exceeding 8 cm pe r  month) dur ing  t h e  f i r s t  summer of l i f e ,  
and ( i i i )  t h e  f i r s t  annulus is formed a t  1-year of age and a t  a f o r k  
l eng th  of 5 1  t o  53 cm. 
Growth during t h e  second summer is given a s  3.25 cm per  month by 
Koski and can be i n f e r r e d  a s  3 t o  3.5 cm pe r  month from d a t a  by Yukinawa 
and Yabuta. Lengths der ived  f o r  f i s h  from 1 t o  6 yea r s  o l d  (by von 
Ber t a l an f fy ' s  equat ion)  were s i m i l a r  f o r  t h e  two s t u d i e s  (Table 1, Figure 
1 ) .  The growth ind ica t ed  would r e s u l t  i n  a mean f o r k  l eng th  f o r  age 1 
b l u e f i n  of 66 cm by August. The e a s t e r n  P a c i f i c  f i s h e r y  peaks during 
t h i s  month and i f  l eng th  f requencies  a r e  p l o t t e d  t h e  f i r s t  mode i s  
genera l ly  found between 63 cm and 68 cm, agree ing  q u i t e  w e l l  wi th  t h e  
ca l cu la t ed  growth curve (Figure 2 ) .  
I n  l i g h t  of t hese  s t u d i e s  on b l u e f i n  age and t h e  agreement w i th  our  
da t a ,  we accepted t h e  s c a l e  method of age determinat ion as v a l i d  and 
have used it i n  our  work. 
TABLE 1. Comparisons of Bluefin Length at Age Determined from von Bertalanffy's Equation. 
AUTHOR 
KOSKI 
(1967) 53.0 80.4 104.8 126.3 145.5 162.4 - - - - 295.4 
YUKINAWA 
& 51.8 78.2 102.0 123.5 142.9 160.3 176.1 190.3 203.1 214.6 -- 320.5 
YABUTA 
(1967) 
A- Yukinawa and Yabuta 1967 
m-.. Koski 1967 
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FIGURE I. Growth Curves Derived (by von Bertalanffy's equation) for Bluef in tuna 
in the Pacif ic  Ocean. 
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FIGURE 2. Length Frequency of I-Year Old Bluefin Tuna , 1963-  1969  
Following t h e  work of B e l l  and Koski w e  s e l e c t e d  s c a l e s  from a n  
a r e a  loca t ed  above t h e  l a t e r a l  l ine and below t h e  d o r s a l  f i n l e t s ,  
These s c a l e s  were placed i n  numbered t i s s u e  capsules ,  c leaned wi th  
potassium hydroxide, and s t a i n e d  wi th  e o s i n  a s  descr ibed  by B e l l  (1963). 
F i n a l l y  they  were examined w e t  under a b inocu la r  microscope a t  7 t o  
15X magnif icat ion us ing  both d i r e c t  and t r ansmi t t ed  l i g h t .  
The s c a l e s  from every f i f t h  f i s h ,  and a l l  s c a l e s  unusual ly d i f f i c u l t  
t o  read were checked by a d i f f e r e n t  reader .  I f  t h e  age could n o t  be  
determined from t h e  s c a l e s ,  we ass igned  an age based on t h a t  of  o t h e r  
f i s h  of t h e  same l eng th  i n  t h e  same sample. We p r e f e r r e d  t h i s  approach 
because b l u e f i n  tend t o  school  by s i z e  and age, grow r a p i d l y  dur ing  t h e  
summer months, and because of t h e  normal over lap  i n  l eng th  of f i s h  1 
year  a p a r t  i n  age. 
The percent  of s c a l e s  t h a t  could n o t  be read v a r i e d  from 1.2% i n  
1967 t o  a h igh  of 13.8% i n  1964 (Table 2 ) .  General ly ,  s c a l e s  from blue- 
f i n  tuna 1 o r  2 yea r s  o l d  a r e  considered e a s i e r  t o  read than those  from 
o lde r  f i s h .  However a Kolomogorov-Smirnov one sample test (Siege1 1956) 
was used t o  compare t h e  l eng th  f requencies  of b l u e f i n  having readable  
s c a l e s  w i th  those  having unreadable s c a l e s  during t h e  per iod  1963 through 
1969. A s i g n i f i c a n t  d i f f e r e n c e  a t  t h e  99% l e v e l  of confidence was found 
wi th  t h e  g r e a t e s t  d i f f e r e n c e  i n  t h e  60-70 cm s i z e  range corresponding t o  
1-year-old f i s h .  Sca le  from b l u e f i n  of a l l  ages a r e  o f t e n  "b l i s t e r ed"  
and o i l  s a t u r a t e d  making them d i f f i c u l t  t o  read.  Frequent ly,  s c a l e s  
a r e  missing from t h e  des i r ed  a r e a  on a f i s h  because of handl ing a t  s e a  
and whi le  be ing  unloaded. I n  such cases ,  s c a l e s  a r e  taken from an 
ad jacent  a r e a  and they a r e  of poorer  q u a l i t y .  Small f i s h  1 and 2-years 
o ld  r ece ive  t h e  rougher handl ing,provided the  g r e a t e r  number of unread- 
a b l e  s c a l e s ,  and comprised t h e  bulk  of t he  catch.  
TABLE 2 .  Scales Examined During Years 1963-1969. 
Number of Unreadable scales 
Number of unreadable Total as a percent 
Year readable scales scales scales of total  
Area and Date of Catch 
I n  1917 t h e  Department began c o l l e c t i n g  information about spec i e s ,  
pounds landed,  a r e a  caught,  and p o r t  and d a t e  of landing  f o r  each load  
of f i s h  de l ive red  i n  C a l i f o r n i a  (Greenhood 1963). With an  i n c r e a s e  i n  
tuna r e sea rch  during t h e  e a r l y  19501s,  i t  became necessary  t o  o b t a i n  
a d d i t i o n a l  d e t a i l s  concerning t h e  a c t i v i t i e s  of t he  f i s h i n g  f l e e t  and 
the  Department i n  cooperat ion wi th  t h e  Inter-American Trop ica l  Tuna 
Cormnission (IATTC) began t o  c o l l e c t  information about t h e  a c t i v i t i e s  of 
a l l  boa t s  l and ing  b l u e f i n  i n  C a l i f o r n i a .  We used t h i s  information t o  
i d e n t i f y  t h e  ca t ch  d a t e  and l o c a t i o n  f o r  each sample we took. 
Calcu la t ion  of Est imates  
Est imates  were made of t h e  propor t ion  of numbers and weights  of 
b l u e f i n  tuna a t  each age,  by month and one degree square.  These were 
then combined f o r  annual e s t ima te s .  
j = age c l a s s  
i = month 
0 h = 1 square block number 
W = weight of b l u e f i n  tuna repor ted  landed 
A 
W = es t imated  weight of b l u e f i n  tuna landed 
w = weight sampled 
n = number of b l u e f i n  tuna samples 
A 
N = es t ima te  of number of b l u e f i n  tuna landed 
W Q = W Kilograms of b l u g f i n  tuna of age  j landed during a 
h i j  h i w  month i from a 1 square a r e a  of l a t i t u d e  and 
hi longi tude  h .  . 
A A 
W = c c W Kilograms of b l u e f i n  tuna of age j landed dur ing  a year .  
j h i h i j  
N = w n h i j  Number 06 b l u e f i n  tuna of age j landed dur ing  a month i 
h i j  h i j  whij from a 1 square a r e a  of l a t i t u d e  and longi tude  h .  
A h 
N j  = f Nhij Number of b l u e f i n  t una  of age j landed dur ing  a year .  
The c a l c u l a t i o n s  r e q u i r e  t h a t  an age and weight be  ass igned  t o  
every f i s h  i n  an age sample. Length-weight equat ions  developed f o r  yea r s  
1963-1965, from s e l e c t  sampling of t h e  ca t ch ,  were used t o  a s s i g n  a 
weight t o  each f i s h  sampled f o r  age dur ing  t h e s e  yea r s  (See Appendix 1 ) .  
RESULTS 
The migra t ion  of b l u e f i n  tuna i n t o  t h e  C a l i f o r n i a  f i s h e r y  cons i s t ed  
of predominantly 1-and 2-year-old f i s h  (Tables 3-9). Es t imates  f o r  
1963-1969 i n d i c a t e  t h a t  they  con t r ibu ted  9 1  t o  99% by numbers and 80 t o  
97% by weight t o  t h e  t o t a l  Ca l i fo rn i a  landings  (Table lo). 
Rela t ive ly  few 3-year-old b l u e f i n  were caught. However, t h e i r  
con t r ibu t ion  i n  t o t a l  weight landed has  been c l o s e  t o  18% i n  some years .  
Only small numbers of f i s h  o l d e r  than  3 yea r s  and none over  6 yea r s  have 
been sampled. 
Judging by t h e  con t r ibu t ion  made t o  t h e  ca tch ,  t h e  1960 and 1961 
year  c l a s s e s  were s t r o n g  ones. The 1960 year  c l a s s  con t r ibu ted  n e a r l y  
2,400 Mg i n  1963, whi le  t h e  1961 yea r  c l a s s  accounted f o r  more than  
7,000 Mg. These two year  c l a s s e s  combined t o  he lp  produce n e a r  record 
ca tches  of  14,165 and 13,451 Mg i n  1962 and 1963 r e s p e c t i v e l y  (Table 10 ) .  
A comparison of t o t a l  numbers and weight f o r  success ive  yea r  c l a s s e s  
can be  made f o r  t he  yea r  c l a s s e s  1962 through 1966, which provided l a r g e  
amounts of age 1 through 3 f i s h  (Tables 11, 12) .  I n  t o t a l  c o n t r i b u t i o n  
t o  t h e  ca t ch ,  t h r e e  year  c l a s s e s  (1963, 1964 and 1965) appear t o  have 
been s t r o n g  ones. I n  1966 they helped pro'duce a record of more than  
15,000 Mg. The 1963 year  c l a s s  accounted f o r  90% of t h e  t o t a l  ca t ch  by 
number when it w a s  1 year  o ld  and f o r  48% when 2 yea r s  o ld .  The 1964 
and 1965 yea r  c l a s s e s  accounted f o r  45% of t he  ca tch  by number when 
TABLE 3. 
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Length and Age of Bluefin Tuna Sampled During 1963. 
LENGTH 
cm 
AGE GROUP 
0 I I1 I11 IV v TOTAL 
TABLE 3.' Continued. 
LENGTH 
cm 0 
TOTAL 3 537 
AGE GROUP 
I11 IV TOTAL 
TABLE 4 -  Length and Age of Bluef in Tuna Sampled During 1964. 
LENGTH AGE GROUP 
cm 0 I I1 I11 IV VI MTAL 
TABLE 4. Continued. 
LENGTH 
cm 0 I 
AGE GROUP 
I11 IV v TOTAL 
TABLE 5. Length and Age of Bluefin Tuna Sampled During 1965. 
LENGTH AGE GROUP 
cm 0 I I I I11 IV v TOTAL 
TABLE 5 .  
LENGTH 
cm 
. 110 
11 1 
112 
113 
114 
115 
116 
117 
I 18 
119 
120 
121 
122 
123 
124 
125 
I 26 
127 
I 28 
129 
130 
131 
I32 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
743 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
I 62 
163 
164 
165 
I 66 
167 
168 
169 
TOTAL 
Continued 
0 
AGE GROUP 
I11 IV v TOTAL 
1 
TABLE 6 .  Length and Age of Bluefin Tuna Sampled During 1966. 
LENGTH AGE GROUP 
cm 0 I I I I11 IV v VI TOTAL 
TABLE 6. Continued. 
LENGTH 
cm 0 I 
110 
111 
112 
173 
114 
115 
116 
117 
118 , 
119 
120 
121 
122 
123 
124 
I25 
126 
127 
128 
129 
TOTAL 1 687 
AGE GROUP 
I11 IV TOTAL 
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TABLE 7. Length and Age of Bluefin Tuna Sampled During 1967, 
LENGTH AGE GROUP 
cm 0 I I1 I11 IV TOTAL 
TABLE 7. ' Continued. 
AGE GROUP 
I11 IV 
LENGTH 
cm 0 TOTAL 
TOTAL 
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TABLE 8- Length and Age of Bluefin Tuna Sampled During 1968. 
LENGTH AGE GROUP 
cm 0 I I1 I11 IV v VI 
50 
51 
52 
53 
54 
55 
56 3 
57 3 1 
58 . 4 - 
59 5 - 
TOTAL 
TABLEI. Continued. 
LENGTH 
cm 0 
TOTAL 
AGE GROUP 
I I1 111 IV 
TABLE 9. 
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Length and Age of Bluefin Tuna Sampled During 1969, 
AGE GROUP 
0 I I I I11 I V  v TOTAL 
r * TABLE 9. Continued. 
LENGTH 
cm 0 
AGE GROUP 
I11 IV TOTAL 
120 
121 
122 
123 
124 
125 
126 
127 
I 28 
129 
150 
151 
TOTAL 
TABLE 10. Numbers, Megagrams and Percent of Bluefin Tuna at Each Age Landed in California During Years 
1963 Through 1969. 
Age 0 I I I I11 IV V VI Total 
1963 
Year-class 1963 1962 1961 1960 1959 1958 1957 
Numbers of fish 3,600 535,900 563,500 97,200 5,600 150 80 1,206,000 
Percent 0.30 44.44 46.73 8.07 0.47 0.02 0.01 
Megagrams 17.0 3,418.8 7,331.6 2,385.5 279.7 12.2 6.4 13,451.2 
Percent 0.13 25.42 54.51 17.74 2.08 0.10 0.05 
1964 
Year-class 1964 1963 1962 1961 1960 1959 1958 
-- Numbers of fish 1,147,800 79,500 24,400 4,100 -- -- 1,255,800 
Percent -- 91.41 6.33 1.95 0.33 -- -- 
Megagrams -- 6,936.9 872.1 702.4 165.2 -- -- 
-- 8,676.6 Percent 79.95 10.06 8.10 1.91 -- -- 
1965 
Year-class 
Numbers of fish 
Percent 
Megagrams 
Percent 
1966 
Year-class 
Numbers of fish 
Percent 
Megagrams 
Percent 
1967 
Year-class 1967 1966 1965 19 64 1963 1962 1961 
Numbers of fish -- 97,300 307,900 33,900 900 150 10 440,160 
Percent -- 22.11 69.96 7.69 0.21 0.03 trace 
Megagrams -- 691.6 4,477.5 774.0 39.2 9.5 1.1 5,992.9 
Percent -- 11.54 74.71 12.92 0.65 0.16 0.02 
Age 
1968 
Y ear-class 
Numbers of fish 
Percent 
Megagrams 
Percent 
1969 
Year-class 
Numbers of fish 
Percent 
Megagrams 
Percent 
VI Total 
1962 
-- 575,800 
-- 
-- 5,670.8 
TABLE 11. Number o f  B l u e f i n  Landed by Age Group and Year Class from 1963-1969. 
Year c l a s s  
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
Tota l s  
Age group 
I11 IV T o t a l  
70 
150  
5 , 6 6 0  
101 ,400  
588,210 
637,850 
1 ,474 ,170  
1 ,031 ,500  
935 ,700  
284,800 
726,900 
289,700 
TABLE 12. Megagrams of Bluefin Landed by Age ~ r o u ~  and Year Class from 1963-1969. 
Age group 
Year c l a s s  0 I I I I11 I V  V V I  Total  
1957 6 . 4  6 . 4  
1968 -- 2,305.2 -- -- -- -- -- 2,305.2 
1969 -- -- -- -- -- -- -- -- 
Totals 18.4 24,321.7 31,019.4 6,149.6 562.3 58.3 27.9 62,157.6 
they were 1 year  o ld .  A t  2 yea r s  of age t h e  1964 year  c l a s s  accounted 
f o r  52% whi le  t h e  1965 c l a s s  accounted f o r  70% of t h e  ca t ch  a s  two 
year  o lds .  
The 1967 yea r  c l a s s  con t r ibu ted  72% by number i n  1968, b u t  i t  
t o t a l e d  only  3,695 Mg. This  l a r g e  percentage is due more t o  a weak 
1966 yea r  c l a s s  (2-year o l d  f i s h )  than  t o  a s t r o n g  one i n  1967. The 
1968 year  c l a s s  w a s  no t  p a r t i c u l a r l y  s t rong .  The 1962 and 1966 year  
c l a s s e s  were r e l a t i v e l y  weak c o n t r i b u t o r s  t o  t h e  ca tch .  The 1962 year  
c l a s s  made a weak appearance a s  1 and 2-year o l d  f i s h  b u t  appeared 
s t r o n g  when 3-years o ld .  
Two o r  t h r e e  s t r o n g  yea r  c l a s s e s  i n  success ion  have produced l a r g e  
ca tches .  A s e r i e s  of weak year  c l a s s e s  could r e s u l t  i n  smal l  ca tches  
f o r  a year  o r  more. The f i s h e r y  p r imar i ly  e x p l o i t s  only t h r e e  age 
groups thus  inc reas ing  t h e  chance of s e v e r a l  weak yea r  c l a s s e s  r e s u l t i n g  
i n  a small ha rves t .  
Each season t h e  f i s h e r y  moves northward wi th  t h e  f i r s t  migrants  and 
as newly a r r i v e d  schools  e n t e r  c o a s t a l  waters  i n  more n o r t h e r l y  l a t i t u d e s  
(Table 13) . By J u l y ,  b luef  i n  a r e  be ing  caught from l a t i t u d e  2 3 ' ~  t o  33 '~ ,  
and by August almost a l l  a r e  caught n o r t h  of l a t i t u d e  27'~. 
During t h e  e a r l y  months and i n  t h e  southern  l a t i t u d e s ,  2-year-old 
b l u e f i n  comprise a l a r g e r  po r t ion  of t h e  ca t ch  by numbers then  those  1 
year  o ld .  L a t e r ,  i n  more n o r t h e r l y  l a t i t u d e s ,  2-year-old b l u e f i n  genera l ly  
make up l e s s  than 50%. The percent  of 2-year-old b l u e f i n  caught i n  each 
lo square f o r  t h e  yea r s  1963 through 1969 was p l o t t e d  aga ins t  l a t i t u d e ,  
and a l i n e  f i t t e d  t o  t h e  106 po in t s  by t h e  method of l e a s t  squares .    he 
c o r r e l a t i o n  c o e f f i c i e n t  of -.52 was s i g n i f i c a n t l y  d i f f e r e n t  from 0 a t  
t h e  99.9% l e v e l .  Apparently 2-year-old b l u e f i n  a r r i v e  e a r l y  o f f  
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TABLE 13. Latitudes i n  Which Bluefin Tuna Were Caught Each Month and Each 
Year 1963 - 1969 
Month 
1 
Year 
63 
64 
65 
6 7 
69 
63 
65 
65 
67 
63 
64 
65 
69 
63 
64 
65 
66 
67 
69 
63 
64 
6 5 
66 
67 
6 8 
6 9 
6 3 
64 
6 5 
66 
67 
6 8 
6 9 
63 
64 
6 5 
6 6 
67 
6 8 
69 
6 3 
64 
6 5 
66 
6 7 
6 8 
69 
63 
64 
6 5 
6 6 
67 
6 8 
63 
64 
6 5 
63 
6 9 
Cal i fo rn ia  compared t o  1-year-old f i s h  and were a v a i l a b l e  i n  r e l a t i v e l y  
g r e a t e r  numbers during t h e  f i r s t  few months of t h e  f i s h e r y  (Figures 3-9). 
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FIGURE 3. Age Composition and Sampling Areas of Bluefin Samples 1963. Dark Line 
Encloses Bluef i n  Fishing Grounds. Sampled lo Squares Contain Roman 
Numerals (Age) Followed by the Percent Contribution of That Age Within 
the lo Square. 
FIGURE 4 .  Age Composition and Sampling Areas of Bluef in  Samples 1964. Dark Line 
Encloses Bluef in  F ish ing  Grounds. Sampled lo Squares Contain Roman 
Numergls (Age) Followed by t h e  Percent  Cont r ibut ion  of That Age li 'ithin 
t h e  1 Square. 
FIGURE 5. Age Composition and Sampling Areas of Bluefin Samples 1965. Dark Line 
Encloses Bluefin Fishing Grounds. Sampled lo Squares Contain Roman 
Numerals (Age) Followed by the Percent Contribution of That Age Within 
the lo Square. 
FIGURE 6. Age Composition and Sampling Areas of Bluef in  Samples 1966. Dark Line 
Encloses Bluef in  F ish ing  Grounds. Sampled lo Squares Contain Roman 
Numerals (Age) Followed by the  Percent  Cont r ibut ion  of That Age Within 
t h e  lo 8quare. 

FIGURE 8. Age Composition and Sampling Areas of Bluef ig  Samples 1968. Dark Line 
Encloses Bluef in  F ish ing  Grounds. Sampled 1 Squares Contain Roman 
Numerals (Age) Followed by t h e  Percent  Cont r ibut ion  of That Age Within 
t h e  lo Square. 

APPENDIX 1. Length-Weight Relationship Used in Calculation of Numbers 
and Weight of Bluefin Tuna Landed, 1963-1965. 
Range 
Year N Weight (kg) Length (cm) Equation 
